INTRODUCTION
Agriculture is a base of economy of Rio Grande do Sul (RS) state and soybean crop is the largest cultivated area. In the 2010/2011 the soybean harvest was 4,085 million hectares with 11,621 million tons and yield mean of 2,845 kg ha -1 (CONAB, 2012) . The soybean cultivated area is more than 50% of RS cultivated area and more than 60% of the total grain production of the state (CONAB, 2012) .
Considering that practically all grains (except irrigated rice) produced in the state come from dry land fields, production and productivity presents high inter-annual variability, determined mainly by rainfall variability (Berlato and Fontana, 1999) . ET is traditionally calculated as a difference of water-balance terms, whilst it is measured by instruments such as lysimeters or eddy-correlation (EC) systems which uses high frequency Atmospheric measurements. However, such methods provide values of ET at specific sites and not at a regional or larger scale (Neves et al., 2007) . Because the high costs to install flux station systems and economic and human resources scarce, methods have therefore been developed in recent years which provide rapidly available hydrological data over large areas based on remote sensing.
Most of the ET algorithms used to estimate spatially ET crop are based on the land surface energy balance (EB) model. To estimate the EB fluxes a number of algorithms have been developed in the past few decades that include one source models, such as SEBAL (Surface Energy Balance Algorithm for Land), METRIC (Mapping EvapoTranspiration with Internalized Calibration) and SEBS (Surface Energy Balance System), and multi-source models, such as T-SEB (Two-Source Energy Balance), R-SEB (Aerodynamic Resistance Surface Energy Balance) and SEB-4S (Four-Source Surface Energy Balance). The one-source models treat the vegetation and soil as one "big leaf" with the same temperature and aerodynamic resistance for heat transfer and the same height (Boegh et al., 2002 , Wang et al., 2006 , Sánchez et al., 2008 , Timmermans et al., 2007 e Tang et al., 2013 . On the other hand, the multi-source models, in which vegetation and soil are independent of heat fluxes (Sánchez et al., 2008 , Cammalleri et al., 2012 , Tang et al., 2013 .
Although the MODIS sensor has a low spatial resolution the great advantage of this sensor data is the temporal resolution, since they can be used to estimate energy fluxes at regional scales at daily time intervals, which is not possible with another sensor that has less frequent revisits. The high radiometric sensitivity of MODIS's 36 spectral bands associated with geometric and atmospheric corrections can compensate for lower spatial resolution.
Thus, the main objective of this research was to implement and evaluate the adequacy of METRIC (Mapping Evapotranspiration at High Resolution with Internalized Calibration) and OSEB (One-Source Energy Balance) algorithms to estimate the energy fluxes and evapotranspiration over a soybean crop area using Terra MODIS remote sensing datasets.
MATERIAL AND METHODS

Study site
The data were collected in dry land soybean field located in Southern Brazil at coordinates 
Measurements of Energy Balance and Climatic Data
Micrometeorological instruments for measuring the meteorological and flux data were (LE) for remaining data were calculated using the Bowen ratio approach (Eq.1; Eq.2):
( 1) where β (=H / LE) is the Bowen ratio (dimensionless)
Remote sensing data
The remote sensing data used in this study are from MODIS/Terra products. The Terra 
Evapotranspiration models
In energy balance (EB) componentes, Rn and G are easily estimated from remote sensing images (Sánchez et al., 2008) . On the other hand the estimation of the turbulent fluxes in more complex. In most of EB models LE is obteined as the residual term of the energy balance equation (Eq.2).
where, Rn is the net radiation resulting from the budget of short and long wave incoming and emitted radiation respectively, LE is the latent heat flux from evapotranspiration, G is the soil heat flux, and H is the sensible heat flux (all in W m -2 units).
The net radiation is the first term of the energy balance equation and is calculated as The α, Ts and εs parameters were determined from the MODIS images while the other components from the experimental data were obteined at the wheather station (Rivas and Caselles, 2004; Sobrino et al., 2005) .
The main difference between the two algoritms (METRIC and OSEB) is how the sensible heat flux (H) is calculated. Both models estimate H from a temperature differential and aerodynamic resistance (Eq.4).
where ρ is the air density (1.15 kg m -3 ), cp (1004 J Kg -1 K -1 ) is the specific heat of humid air at constant pressure, dT (for METRIC) is the differential temperature between two levels on the surface and ra is the aerodynamic resistance to heat transport (s m -1 ). For OSEB model, the differential temperature dT is the difference between surface, get from sattelite images, and air temperature, usually obteined from meteorological station at 2m above the surface (Wang et al., 2006) and ra is obteined from wind speed (s m -1 ) according Allen at al. (1998).
For METRIC model, the differential temperature and aerodynamic resistance are obteined from iterative calculation procedure. A full description of the METRIC can be found in Allen et al. (2002 Allen et al. ( , 2005 Allen et al. ( , 2007 .
Soil heat flux (G), in both models, are estimated as a fracion of Rn (Allen, 1998; Santanello and Friedl, 2003; Boegh et al., 2002; Qi et al., 1994) . In the METRIC and OSEB model G is estimated by Equation 6 and 7, respectively.
where Ts = surface temperature (K); α = surface albedo and Rn = net radiation (W m -2 ).
RESULTS AND DISCUSSION
The estimates of the energy balance components (Rn, H, G and LE) obtained by combining METRIC and OSEB models with Terra/MODIS images were compared with the wheather station measurements (Table 1 and Table 2 ) that were adjusted for energy balance closure using the Bowen ratio method.
The following three statistical parameters were chosen to measure the strength of the relationship between the simulated and measured results: the root mean square (RMSD), bias and mean absolute percentage difference (MAPD). The results indicate that, in general, all four componentes of the energy balance equation desagree the weather station. The both models underestimated the net radiation (Rn) and the latente heat flux (LE) for all days (Tabela 1). The Rn values are adequate with lower value in March 2014 because the soybean began to transition into its senescence stage. The Rn is the easiest parameter estimated and according to Timmermans et al. (2007) the erros was around 31 Wm -2 using OSEB model in maize crop area.
The soil heat flux (G) agree that is usually responsible for lower energy comsumption and showed lower than 18% for both models all days. The most dates, for OSEB model, LE is higher than H, consistente with the pattern observed in the mean values. At the same time on 20 December 2013, at the begining of the summer crops, the H was higher than LE. 
CONCLUSION
The OSEB model showed better results compared with METRIC model to estimate the energy fluxes and evapotranspiration over a soybean crop area using Terra MODIS remote sensing datasets.
The METRIC and OSEB models showed potential to map the spatial and temporal energy balance components and evapotranspiration variability, showing sensitivity to different crop development stages. 
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